ABSTRACT
INTRODUCTION
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Evoked changes in MAP to induce c-Fos expression in conscious rats. Under isoflurane 121
anesthesia (initially with 5% in 100% oxygen in a secured box and then maintenance with 2.5% 122 through a nose cone), catheters were inserted into a femoral artery and into a femoral vein for 123 recording arterial pressure and infusing drugs, respectively. The catheters were tunneled beneath 124 the skin to exit between the scapulae. To allow free movement of the rat in the conscious state, syringe to the rat. The HDZ (7-15 mg/kg/2 ml) was infused through the venous line over 1 138 minute. A single infusion of HDZ produces a significant decrease in MAP that is sustained over 139 the 90-minute protocol period (17). After 90 minutes, rats were anesthetized with urethane (1.5 140 g/kg/5 ml, iv) and perfused transcardially with phosphate-buffered saline (250 ml, pH 7.4) 141 followed by 4% phosphate-buffered formaldehyde (500 ml; Electron Microscopy Sciences). The 
147
Histological protocols were performed using a subset of 1 in every 6 sections free floating at 148 room temperature on an orbital shaker in solutions prepared in Tris-buffered saline (TBS, pH Invitrogen D-20698), and then an avidin-biotin solution (1 hour; Vector, PK-6100).
155
Immunoreactivity for c-Fos was revealed by incubation with a nickel-intensified 3- To determine whether responses observed with activation of the NTS were due glutamatergic 189 activation of the CVLM; a target of barosensitive NTS neurons for mediating baroreflexes (16).
190
We also examined glutamatergic activation of the NTS in juvenile rats, because at this age 191 baroreflexes are comparable in OZR and LZR (47) , and preliminary data showed that PE- 
197
Each rat was initially anesthetized with 5% isoflurane in 100% O 2 in a secured box. Then 198 the rat was moved to a heated pad and received 2.5-3.5% isoflurane through a nose cone.
199
Adequate anesthesia was confirmed by absence of leg flexion in response to a firm toe pinch.
200
Catheters were implanted into the femoral artery and vein to record MAP and inject drugs, After surgical procedures were completed, isoflurane anesthesia was replaced by 211 urethane (1.5 g/kg LZR body weight in 1.5 g/5ml at 50 µl/minute, iv), as previously described 212 (23, 47) . Once anesthetized with urethane, rats were allowed to recover for 30-45 minutes.
213
After confirmation of an adequate level of anesthesia (<10 mmHg change in MAP to firm toe 214 pinch, lack of corneal reflex, and stable MAP and HR), the neuromuscular blocker, 215 pancuronium, was administered (1 mg/kg, iv; supplemented hourly at one third the initial dose).
216
Rectal temperature was maintained at 37ºC (TC-1000, Charles Ward Electronics) throughout the 217 experimental protocols.
218
Microinjections were performed using single barrel glass pipettes pulled and cut to a 50 219 µm diameter tip. Glutamate was dissolved in artificial CSF to deliver 1 nmol in 50 nl into Cambridge Electronic Design) and viewed on-line using Spike2 software (Cambridge).
252
All group data are expressed as mean ± SEM. Significant statistical difference was set at 
RESULTS

263
Baseline values for conscious and anesthetized rats are shown in Tables 1 and 2   264 respectively. Juvenile and adult OZR had higher body weights in comparison to age-matched 265 LZR in all experiments. Conscious juvenile OZR had a higher MAP compared with age-266 matched LZR, but under anesthesia baseline MAP was not different in juvenile OZR and LZR as 267 previously reported (47) . In the adults, OZR had a significantly higher MAP than age-matched 268 LZR in the conscious state and under anesthesia. There were no differences in HR between age-269 matched OZR and LZR at either age range or anesthetic condition as previously reported (47) . 
HR (Fig 5).
312
The PE-induced hypertension produced significant expression of c-Fos in the NTS of in the NTS at all levels examined (Fig. 8) . In contrast to the comparable HDZ-induced c-Fos 316 expression in the RVLM of OZR and LZR (Fig. 4) , the PE-induced c-Fos expression was (Fig. 9A) . As seen in the adult rats, PE produced a substantial baroreflex-324 mediated bradycardia in the juvenile OZR and LZR (n = 5 in each group). However, unlike the 325 adult rats, the magnitudes of the PE-induced decreases in HR were comparable in OZR and LZR 326 for the duration of the 90-minute protocol (Fig. 9B) . In stark contrast to the adult rats and despite the similar changes in MAP and HR, 328 juvenile OZR treated with PE had significantly more Fos+ neurons in the NTS in comparison to 329 PE-treated juvenile LZR at 3 of the 4 levels examined (Fig. 10) . Because the average volume of 330 infusion needed to reach the 40 mmHg increase in MAP was significantly higher in juvenile 331 OZR (1.2 ± 0.13 ml) than in LZR (0.7 ± 0.05 ml), we evaluated c-Fos expression in the NTS in (Fig.11B2 ). These two responses together coincided 349 with a comparable decrease in MAP in OZR and LZR (Fig. 11B3) . into the CVLM of adult OZR and LZR. In contrast to the differences observed after stimulation 369 of the NTS (Fig. 11B and C) , activation of the CVLM evoked comparable decreases in SNA,
370
HR, and MAP in adult OZR (n = 14) and LZR (n = 13; Fig. 11D1-3 ). These data suggest that 371 the differences observed after microinjections of glutamate into the NTS between adult OZR and 372 LZR were due to changes at the NTS. Together, these data suggest that changes are occurring in the NTS of OZR prior to the detection 394 of overt autonomic and cardiovascular deficits, and that the NTS is a critical brain stem site for 395 the production of attenuated baroreflexes in adult OZR.
The baroreflex is often depicted as a continuum of changes in HR to induced increases 397 and decreases in MAP, but responses to these opposing changes in MAP involve distinct 398 underlying mechanisms that may be differentially affected by metabolic syndrome. Lowering
399
MAP reduces the ongoing activity of baroreceptor afferent nerves to eventual inactivity (e.g. 22).
400
The observed reflex responses are a reflection of elimination or significant diminution of existing The adult OZR appears to have reduced basal tonic CVLM-mediated inhibition of the RVLM,
406
which is also reflected in a reduced drive from the NTS. The diminished tonic influences of the
407
NTS and CVLM may explain the initially blunted HDZ-induced tachycardia observed in adult
408
OZR in the present study, which is in agreement with previous reports of impaired rises in HR
409
that focus on the initial responses observed with brief infusions of nitroprusside (3, 37).
410
Highlighting the relatively small magnitude of the deficit, several reports in obese rats fail to see to gastric cholecystokinin, a reflex that is initiated by gastric vagal afferents to the NTS (21).
487
Thus, it appears that metabolic syndrome differentially affects the processing of functionally and PE-induced c-Fos expression in the NTS is different between the two groups (Fig. 10 ).
500
However, significant differences in MAP cannot be reliably detected in conscious undisturbed 
793
These are the same rats that are depicted in Fig. 9 . Data are means ± SE. *Significant difference 794 from LZR-PE at that bregma level, P <0.05. 
